Interaction of cytochrome c, ferrous ion, and phosphate. Electron transfer within a stoichiometric complex.
The rate and extent of electron transfer from ferrous ion to ferricytochrome c are enhanced by the presence of inorganic orthophosphate at concentrations comparable to those of reductant and oxidant. Evidence, obtained by the method of continuous variations, shows that the electron transfer occurs within a stoichiometric complex composed of cytochrome c, ferrous ion, and phosphate in molar proportions of about 1:1:1. The incorporation of the anion into this complex appears to result in a modulation of the extent and rate of cytochrome c reduction. The rate of electron transfer obeys a first order rate law, characterized by an apparent first order rate constant of 1.4 min-1. The complex has kinetic significance only; equilibrium dialysis, gel filtration, and sedimentation velocity experiments yielded no evidence for stable binding of phosphate and iron, or of aggregation, on a significant scale. The extent of reduction is limited (for reasons not yet known) to about one-half of the available cytochrome molecules. Reduction in excess of 50% can be achieved only when both, ferrous ion and phosphate, are present in excess of the cytochrome concentration. Kinetic data indicate that reduction to extents over and below 50% occurs by different mechanisms.